Buschke-Löwenstein tumor (BLT), or giant condyloma acuminatum, is a rare sexually transmitted disease with a potentially fatal course. The virus responsible for condyloma is human papillomavirus, usually serotype 6 or 11. A BLT is always preceded by condyloma acuminatum and may occur at any age after puberty. It is characterized by invasive growth and recurrence after treatment, and malignant transformation is possible. There is no general agreement on the choice of treatment for this tumor. Wide radical excision with plastic reconstruction of skin defects seems to be the best treatment, while adjuvant therapies, such as radiotherapy and immunotherapy, may achieve good results, but their effectiveness is still unclear. We report 3 cases of 32-and 40-yearold males and a 38-year-old female with an approximate 5-year history of a perianal BLT.
Introduction
It was first described as a penile lesion by Abraham Buschke in 1896, then in 1925, Buschke and his assistant, Löwenstein reported on giant condyloma acuminatum (GCA) as benign carcinoma-like condyloma acuminatum [1] . The first description of anorectal GCA was by Dawson et al. in 1965 [2] . However, some authors classify the GCA as a low-grade squamous cell carcinoma (SCC) with minimal metastasis risk and a verrucous carcinoma (VC) of the anogenital region [3] . Ackermann coined the term VC for well-differentiated, low-grade carcinoma of oral mucosal viral warts [4] . It is a rare sexually transmitted disease with an incidence of probably 0.1% in the general population. The incidence has sharply increased [1] , with an estimated 2 to 3 million newly reported cases each year [5] . GCA is a rare lesion tending to present in the fifth decade with a 2.7:1 male:female ratio. The most distinctive feature of GCA is malignant behaviour, i.e. aggressive local growth by compression, destruction and infiltration of neighbouring tissues and lack of spontaneous resolution. In addition, GCA has a high propensity for local tumrence and considerable risk of neoplastic transformation into fully invasive squamous cell carcinoma (SCC) [6] . Most authors recommend early control of local disease by radical excision, and eventual abdominoperineal resection in cases of recurrence, pelvic invasion or malignant transformation [7] . Management is still a challenge as response is often poor, and regardless of the type of treatment, recurrence rates as high as 67% and mortality rates of 20% -30% have been reported [8] . The cases are reported here of 2 males aged 32 and 40 years and a 38-year-old female with a perianal Buschke-Löwenstein tumor.
Case Report
The cases are presented here of 2 circumcised, heterosexual males aged 32 and 40 years with a 4-year history and a 38-year-old female with a 5-year history of a perianal BLT (first male: 12 cm × 10 cm and 10 cm × 8 cm, second male: 10 cm × 6 cm and 10 cm × 8 cm, female: 6 cm × 6 cm and 8 cm × 6 cm) bilateral exophytic cauliflower-like verrucous mass of the anal verge and with no notable medical history (Figure 1) .
The patients reported foul-smelling discharge, pruritus and pain. All 3 patients were married and denied any sexual promiscuity. A full screening for other sexually transmitted infections was negative. The tumors had evolved progressively for about 4 -5 years and resulted in itching and bleeding. The patients underwent an examination under general anesthesia to exclude involvement of the anal canal and rectum. The perianal lesions were then surgically removed by full-thickness excision. The entire wound was left open and allowed to heal by secondary intention (Figure 2) . The pathologic analysis of the specimen confirmed the diagnosis of condyloma acuminatum, with moderate degree of dysplasia of the epithelium with koilocytosis atypia, acanthosis, and parakeratosis. At the 1-month follow-up, the lesions had almost completely disappeared, with minute smooth pigmented papules remaining (Figure 3 ).
Discussion
BLT is an aggressive, rapidly-growing, fungating variant of condyloma. The aggressive nature of the lesion may cause multiple sinuses or fistula tracts that may invade deeply into the fascia, muscle, or rectum. This may result in inflammation, infection or hemorrhage.
Risk factors for human papilloma virus (HPV) transmission are: multiple sexual partners, prostitution, homosexuality, lack of hygiene, and chronic genital infections. BLT is always preceded by condyloma acuminatum, and the immune system is probably suppressed. It can be associated with congenital or acquired immunodeficiency (AIDS) including alcoholism, diabetes, or chemotherapy with immunosuppressive therapy. Males are more frequently involved, the M/F sex ratio being 3. It is located on the penis in 81% to 94% of cases, in the anorectal area in 10% to 17%, and in the urethra in 5%. In females, the location is chiefly the vulva (90%) and an anorectal location is less frequent. Clinically it appears as a large, cauliflower-like, white or yellow tumor of papillomatous and irregular surface, eventually exceeding 10 cm 2 . It can still be very difficult to distinguish BLT from ordinary condylomas or well-differentiated squamous cell carcinomas. There is probably a viral etiology (HPV subtypes 6 -11 and 13 -15).
Spontaneous regression is exceptional, and recurrence after an incomplete excision is frequent. Bleeding, infiltration of the tumor basis, or lymph node enlargement may cause the clinician to suspect a malignant transformation into micro-invasive carcinoma or into well-differentiated keratinizing squamous cell carcinoma, which occurs in about 30% of cases.
Surgery is the treatment of choice and is effective in the early stages of the disease. Excision must be wide and the Mohs technique is often used [9] . The wide local excision of the tumor with subsequent histological examination of the resection margins is the most suitable method of treatment for BLT, similar to treatment of other malignancies. In literature reviews, surgical treatment has been reported to lead to a recurrence rate of 50% whereas the overall rate of recurrence (including surgery, topical treatment and radiochemotherapy) is 67% [10] . Non-surgical treatments are claimed to increase recurrence rates due to insufficient tumor destruction and are usually used to shrink the tumor before surgery.
Radiotherapy is rarely used usually only when excision is not recommended or in recurrences. It may also be indicated to complement surgery in the case of an incomplete excision. It has been suspected of being responsible for the alteration of BLT into aplastic carcinoma.
Chemotherapy may be helpful in reducing the tumor mass [9] . Topical application of podophyllin has been shown to be helpful for ordinary condyloma acuminata but does not control giant condyloma acuminata given its large size. Immunotherapy with autologous vaccine from the patient's own condyloma has been reported with good success rates and has been suggested for giant condyloma acuminata and recurrent lesions [11] . Topical chemotherapy with 5-fluororacil has been used for the treatment of genital condylomata, but seems to yield poor outcomes with giant lesions.
Recent publications have reported on the high efficacy of combined radiochemotherapy (vinblastine, methotrexate and bleomycin) in the treatment of head and neck VCs [12] .
Imiquimod 5% cream represents a novel treatment for GCA and is approved by the US Food and Drugs Administration [13] . Imiquimod serves as a potent antiviral and antitumoral agent and confers protective cytotoxic immune response against HPV [13] . Imiquimod offers the advantages of less tissue damage, self-applicability on an outpatient basis and lower recurrence rates [13] .
Total regression of a recurrent giant perianal condyloma treated with radiotherapy has also been reported [14] . Interferon has been used via a topical, intralesional, or systemic route [15] . Systemic interferon may be considered for those lesions too large to be injected or excised surgically or in conjunction with other treatment to lower the recurrence rate. Alternative methods include cryotherapy, laser and electrocauterization.
Conclusions
BLT is mostly seen in young men and the most important morbidity is local invasion and recurrens in this patient. Thus, patient should be carefully evaluated for the purpose of detecting the tumor invasion.
The optimal treatment for BLT is still being debated because of the lack of a consistent series of patients. Upon correct diagnosis, giant condyloma acuminata should be treated with radical surgical excision, whenever feasible abdominoperineal resection or fecal diversion can also be used.
Chemotherapy with 5-fluorouracil and radiation therapy may be used in cases of recurrence or extensive pelvic disease. In summary, good viroimmunological control may be insufficient to control HPV infections. Continuous screening for these infections must be maintained as part of ongoing care. In our opinion the radical surgical excision of the tumor may be considered as the first-choice therapy. But controlled, prospective studies are necessary to further define the nature and treatment.
